care, can avert 1.49 million maternal and newborn deaths and stillbirths per year by 2025, of which almost 0.8 million are newborn lives. The immediate care of the neonate at birth alone could avert almost 190 000 deaths. 5 The number of newborn deaths that could be prevented each year if essential health services were more equitably distributed would be about 38%. 6 For example, nearly 98% of newborn and 99% of maternal deaths occur in developing countries, where pregnant women and newborn babies lack access to basic health care services before, during, and after delivery. 7 The first day of life is the most dangerous day for mothers and babies. 7 Worldwide, the day a child is born is by far the most dangerous day in a child's life. The first day is also a day of unequaled opportunity to save lives and set the stage for a healthy future. 7 About 71% of the neonatal deaths occurred within the first week after birth and, the cumulative death rate reaches 79% in the second week. The risk of dying was lower for neonates whose mothers attended antenatal visits and neonates put to breast immediately on birth. 8 The World Health Organization (WHO) has defined essential newborn care to include clean delivery and clean cord care, thermal protection, early and exclusive breastfeeding, initiation of breathing and resuscitation, eye care, immunization, care for the low-birth-weight newborn, and management of newborn illness; and these stated interventions are effective in reducing diseases and deaths in any newborn. 9 Different studies have demonstrated that effective low-cost interventions reduce the rate of maternal and newborn deaths. [10] [11] [12] For example, a systematic review on visits by community health workers in developing countries showed that reduced risk of death during the neonatal period has association with home-based neonatal care. 13 Ethiopia is 1 of the 10 countries with the highest number of neonatal deaths globally, with an estimated 122 000 newborn deaths per year.
14 For example, the neonatal mortality was 29 per 1000 live births, and close to 74% of deliveries in Ethiopia take place at home, and attendance at antenatal care and postnatal care are also inadequate. 15 Therefore, the Ethiopian newborn and child survival strategy proposed a package of 34 high-impact and cost-effective newborn and child survival interventions strategies targeted for 2020. 16 And, a continuum of care approach will be used to deploy the delivery of the selected high-impact newborn and child health interventions addressing particular needs of women and children across time-scaling up essential newborn care in communities and primary health facilities. 16 In Ethiopia, skilled birth attendance significantly improved to 60.7% in 2015, up from 41% in 2014. The proportion of health posts providing community-based newborn care (CBNC) services rose to 70% from 16%, making CBNC available to 9 069 776 children. 17 The CBNC was an innovative strategy launched in Ethiopia in 2012 for the implementation of sustainable Development Goal 5, this innovative strategy was to improve the survival of newborns through the integration of community case management (ICCM). 17 As to the practices of essential new born care in Ethiopia, previous studies undertaken in 4 regions (Oromia, Amhara, SNNPR [Southern Nations, Nationalities and Peoples' Region], and Tigrai), southwest, and northern part of Ethiopia identified a wide spread unhealthy practices in cord care, thermal, and nutritional care like initiation of breastfeeding. In these studies, unhealthy practices of essential newborn care was common among home deliveries compared with institutional ones. [18] [19] [20] [21] Because of few or no previous studies assessed newborn care practices in the study area, the current study was focused on assessment of immediate newborn care practices both in home and health facility deliveries in rural districts of Sidama Zone, SNNPR, Ethiopia.
Materials and Methods

Study Setting
The study was conducted from January 21 to February 4, 2017 in 5 woredas (districts) of Sidama Zone (Shebadino, Boricha, Dale, Loka Abaya, and Wonsho). The Zone is found in SNNPR State and located in the northeastern part of the region and bounded by Oromia in the north, east, and southeast, with Gedieo Zone in the south, and Wolayta Zone in the west. Hawassa City located at 274 km south of Addis Ababa, is both regional and zonal headquarter. 22 These woredas are the proposed Demographic Surveillance Sites of Hawassa University with total population of 1 099 345 (male 50.3% and female 49.7%) in 2016-2017 as projected based on the 2007 National Population Census, and total households estimated was 162 919. 23 There were 148 kebeles (the smallest administrative units) in these woredas. The study area has 2 district hospitals, 42 health centers, and 147 health posts. The common health problem of these woredas was pneumonia.
The study population consisted of all selected mothers who gave birth to alive child in the past 6 months (from birth to 6 months after live birth) and their infant (be dead or alive) residing in the study areas.
The proposal was reviewed and approved by the institutional review board of the College of Medicine and Health Science, Hawassa University. Then, letter of permission to conduct the study was obtained from Sidama Zone Health Office, and finally, permission was obtained from all the selected district Health Offices (namely, Boricha, Dale, Shebadino, Loka Abaya, and Wonsho districts). Informed consent was obtained from all study participants. In case of adolescent mothers (<18 years of age), consent was obtained from parents.
Study Design. Community-based cross-sectional survey was conducted among mothers who had given live birth in the past 6 months and their infants.
Sample Size and Sampling Procedure. This study was part of Maternal and Newborn Health Research and Training of Saving Newborn Lives Program (SNL-III Project) aimed at assessing the role of Health Extension workers (HEWs) in utilization of maternal and newborn health services in Rural Sidama Zone. The aim was to recruit 2300 mothers with live births aged 0 to 6 months. The main outcome measure of interest was the utilization of health care services by mothers with live births aged 0 to 6 months and received CBNC from health professionals during birth to 28 days compared with those mothers with live births aged 0 to 6 months who did not receive such services. Assuming that 50% neonates delivered at home, means did not received skilled delivery and essential newborn care (ENBC) services. We decided to use 80% power to detect an absolute difference of 15% in those neonates delivered at the health facilities.
• • 50% of neonates with no skilled delivery did not receive ENBC • • 35% of neonates with skilled delivery did not receive ENBC • • Type I error (α) probability of 5% (2-tailed test), 95% confidence level • • Power of 80% (Z β = 0.84) to detect at least a 15% difference between the 2 groups • • Design effect (DEFF) for cluster surveys: A DEFF of 2 was used as a multiplier to increase the sample size to account for the effect of the cluster sampling method related to the selection of Kebeles instead of simple random sampling.
After considering 10% nonresponses and refusals, the total sample size required for each group is 1189 mothers with neonates aged 0 to 6 months. This is obtained using Statcal, of Epi Info 7 , 523 × 2 design effect = 1046, 10% nonresponse rate, 104.6. A total sample size for each group was 1150.6, making the overall sample size of 2301 mothers with children aged 0 to 6 months.
The study employed a 2-stage cluster sampling at kebele and household level. Five woredas were selected out of 21 woredas existing in the Sidama Zone purposively considering their health burden health problems and the proposed Demographic Surveillance Survey site of Hawassa University. The selected woredas have 148 kebeles of which Boricha had 39, Dale 35, Shebadino 32, Loka Abaya 26, and Wonsho 16. Then 30 kebeles were selected using random generated numbers by Open Epi software and accounts for 20% of the total and proportionally allocated as Boricha (8), Dale (7), Shebadino (7), Loka Abaya (5), and Wonsho (3). The overall estimated mothers with 0-to 6-month-old children were 2300 from all selected kebeles with an average 460 samples from each woreda. As a result of this we had taken the entire eligible mothers of infants 0 to 6 months old within the selected clusters.
Inclusion and Exclusion Criteria
All mothers with infants aged 0 to 6 months and mothers with live births within the past 6 months but the baby died within 28 days of birth residing in the study area for at least 12 months were included in the study. Mothers with still birth babies and mothers with live births who resided in the study area for <12 months were excluded from the study.
Data Collection
We adopted a standard questionnaire developed by the Saving Newborn Lives Program for this survey. The questionnaire includes questions on respondents and household characteristics, antenatal care, birth preparedness, delivery and immediate newborn care, nutrition, postnatal care for mother and baby, neonatal illness, and care seeking. The tool had been field tested and used in different previous studies in Ethiopia. Data were collected between January 21 and February 4, 2017 by 5 teams of 4 interviewers and 1 supervisor. All data collectors and supervisors were selected using their previous experience on data collection, local language ability, and being nurse/midwives/health officer by profession. Prior to the start of data collection, a 5-day training was provided by the investigators for the data collectors and supervisors to orient and familiarize the teams with study objectives and the tools. Following the household screening and selection procedures, interviewers were visited each selected woman at her home to administer the survey.
Data Quality Control
A data management manual detailing all field data collection procedures, storage, and entry was developed for the field staff. Pretest was conducted in nearby districts with the same community characteristics, and discussion was held to improve the data collection tools. During the collection time data editors were checked all the completed questionnaires for errors and missing information. And for any error identified it was verified and corrected immediately by the data collectors. Each supervisor was sampled and reinterviewed 3 respondents each day, in order to check consistency of the information being collected. Supportive follow-up was also done by all the investigators. Of the total 10% double data entry was done to ensure the quality of the data.
Data Entry, Analyses, and Processing
The collected data were entered using Epi Data 3.1 software. As one way of checking for consistency of data entry, double entry of 10% of the questionnaires was compared between the 2 datasets. The Epi Data 3.1 dataset was checked up and the data were transferred to SPSS Package version 20 for analysis. Descriptive data analyses were made. The association between the dependent and independent variables was assessed using P values. The output was presented using comparative form between health facility and home deliveries.
Operational Definitions
Provision of ENBC practices will be grouped into 5 categories: (a) optimal thermal care defined as: newborn after birth, was first dried, put skin-to-skin on mothers chest,wrapped in clean dry clothing and delayed bath (after 24 hours or more); (b) good cord care defined as type of instrument used to cut the cord (such as a brand new razor blade, surgical blade, or sterilized pair of scissors), type of material used to tie the cord (clean thread), and no medicinal substance (local or not local) put on the cord); (c) good feeding practices defined as initiating breastfeeding within the first 1 hour after birth and exclusively breastfeeding in the first month of life; (d) weighing the baby immediately after birth; and (e) immunization (if the baby was given oral polio vaccine (OPV) and/or BCG after birth).
Identification of sick newborns: HEWs, during the home visits early in the postnatal period, will identify sick neonates based on a standard checklist of danger signs.
Treatment of sick newborns: Management of sick newborns identified during early postnatal visit will depend on the nature of the problem and will be based on the sick newborn management protocol for HEWs and health workers.
Results
Sociodemographic Characteristics of the Study
The study that enrolled mothers with children aged 0 to 6 months had a response rate of 99% (2279/2300). Out of 2279 mothers/caretakers interviewed 622 (27.3%) were from Boricha Woreda, 606 (26.6%) were from Dalle Woreda, 624 (27.4%) were from Shebedino Woreda, 208 (9.1%) were from Loka Abaya Woreda, and the remaining 219 (9.6%) were from Wonsho Woreda. About one-third of the mothers were in the age-group of 20 to 24 years, followed by age-groups of 25 to 29 years (29%), while agegroup 15 to 19 years accounted 10% of the participants with almost similar distribution among the 5 woredas. Regarding maternal occupation, majority 1940 (85%) were housewives, and about one-third of the mothers were illiterate ( Table 1) .
Child Demographic, Breastfeeding, and Health Characteristics. Table 2 presents demographic, breastfeeding, and morbidity of the studied children in the 5 woredas of Sidama Zone. Male sex accounted for 1182 (52%) and the rest 1097 (48%) of the children were females. Of total studied children, 1339 (59%) were 13 to 24 weeks old, while the neonatal age group (0-4 weeks) accounted for 331 (14.5%) with the mean age 13.8 weeks. Regarding birth interval of the children, most of 1516 (66.5%) of them had 5 or more years interval between their elder sibling. We also assessed current living status of the child and observed that only 21 (1%) of them were deceased. Almost all the children (2254, 98.9%) were breastfeeding during study. Concerning neonatal experience of illness, about 243 (10.7%) of children ever suffered from any illness.
Maternal Antenatal and Delivery Conditions
Of all studied mothers almost all (94.6%) had at least 1 antenatal follow-up. As to the place of delivery most 1639 (72%) of them gave birth at the health institutions of which only 98 (6.3%) underwent cesarean section (Table 3) . Table 4 summarizes the neonatal care practices during delivery and immediately after delivery at home and health institutions on thermal care, cord care, and nutritional practices according to WHO recommendations.
The Neonatal Care Practices at Home Versus Health Institutions
Thermal Care. As to the thermal care, about 999 (44%) of babies were reported to have been placed besides the mother but there was a significance difference between home deliveries, where majority (514, 80%) did this and the institutional births with only 485 (29.6%) were placed besides mothers; whereas, only 17% (home 8% vs institution 21%) of the babies were reported to have been placed on mothers belly/chest (P < .001). As regards skin-to-skin care of the babies, about 1181 (52%) of them reported to have received it of which institutional born babies received more (1004, 61%) compared with home births where only 177 (28%) of the children reported to have received skin-to-skin care (P < .001. About 1774 (78%) of mothers reported to have delayed bathing for their children for at least 24 hours (home 63%, health institutions 83.5%; P < .001).
Cord Care. With regard to substances used to tie the cord, sterile plastic/cord tie was 1669 (73%), home 21% versus institution 93.6%; string or thread was 122 (5.4%), home 16.6% versus institution 1%; while cord was not tied in 265 (11.6%) cases of whom all of them were home births (P < .001). Only 8% of the substances used to tie the cord were boiled. Mothers were also asked about substances used to cut the cord of their newborns and majority of them who delivered at facilities reported scissors, while 113 (18%) of the home deliveries used old razor blade (P < .001).
Nutritional Care. As to the immediate breastfeeding status of the child, most (1784, 78.3%) of the babies were put to the breast within 1 hour of birth with no significant difference between the 2 sites of deliveries (P = .75). And almost all babies (98%) were given breast milk only in the first 2 days (P < .5). The practice of putting the baby to the breast before placenta delivery was low (138, 8%) in both places of deliveries (P = .01).
Discussion
A study exclusively conducted in Rural Sidama Zone, Southern Ethiopia among 2279 mothers and their children aged 0 to 6 months to assess immediate neonatal care practices at the community level revealed that there was a significant differences between home and institutional deliveries in most of the components of immediate newborn care though there existed some similarities. Therefore, it can be concluded that we have an adequate data to compare newborn care practices at home and health facility deliveries. (24) 150 (24) 58 (28) 59 (27) In this study, more than two-thirds of the deliveries were in health institutions. This figure is high compared with the national institutional delivery report of the Ethiopian Demographic and Health Survey in 2016, which reported that 26% of deliveries were at the health facilities 15 ; other similar study conducted in 4 regions of Ethiopia reported that only 28.3% of the deliveries were at health facilities. 18 This is an interesting finding as increasing the institutional deliveries has great implication for maternal and child survival, for example, studies have shown that care during labor and birth, plus immediate newborn care, can avoid 1.49 million maternal and newborn deaths and still births per year by 2025. 5 Moreover, the result might be due to presence of a package of high-impact child survival interventions along continuum of care planned to achieve 95% skilled delivery by 2020 in Ethiopia. 16 In the current study, immediate neonatal care for thermal and cord care are significantly different between home and health facility deliveries, while nutritional care is similar across the institutions. For example, most home-born babies were placed beside mothers while most of facilityborn babies were placed on child table/bed, and about half of the babies received skin-to-skin care of which majority were from the health facilities. Our findings is almost consistent with other similar study done in 4 regions of Ethiopia. 18 The result simply depends on mothers' recall, which is not free from recall bias as we could not observe the care or interview the health care providers. This findings show that providers may not always be adhering to the recommended newborn care practices. This can be evidenced by the study done in 6 sub-Saharan African countries that reported serious gaps in health facility readiness to provide quality newborn health services. 24 In addition, The Lancet, 2014 reported that to reduce neonatal death, effective available interventions-mainly clinical and facility based-is needed; however, this gap is wide and poses greatest challenges. 2 In our study, bathing of the babies was delayed for >24 hours in 74% of the cases with significantly higher practices seen at health facility deliveries compared with home deliveries (83.5% vs 63%, respectively). The reason is that health information received from health care providers at the health facilities might have contributed and/or stay at the health facility as per recommendation might have helped delaying of bathing among health facility deliveries. The results is almost comparable to study done in Gulomekada district, Northern Ethiopia, revealed 78.4% of practices of delaying bathing of babies for more than 24 hours. 21 However, this figure is higher than other similar studies done elsewhere. 18, 19, 25 This is a good practice to be encouraged; however, health facilities are not guaranteed to universally provide all the immediate newborn care, and this Table 2 . Child Characteristics Among Children Aged 0 to 6 Months, Rural Sidama Zone, SNNPR, Southern Ethiopia, 2016-2017 (n = 2279).
Name of Woreda Variable
Boricha, n (%) Dale, n (%) Shebadino, n (%) Loka Abaya, n (%) Wonsho, n (%) Total, n (%) P requires multilevel approach to scale up quality newborn care at the health institutions. In this study, the practices of using sterile cord tie and clean cord tie was high in institutional births. This is in line with similar studies done elsewhere. 18, 19, 21, 26, 27 In home deliveries, more than one-third of babies' cord was untied, which needs due attention as untied cord may expose the newborns to infection or bleeding. This can be evidenced by 11% report of neonatal illnesses by mothers in the current study. The practices of leaving the cord untied was reported in Sidama Zone, the current study area, by previous qualitative study done in 4 regions of Ethiopia on umbilical cord care. 28 Furthermore, our finding regarding clean, dry cord care is in line with the WHO recommendation for newborns being born in health facilities and at home in low-mortality (<30 deaths per 1000 live births) settings. For example, Ethiopia has 28 Neonatal Mortality and the use of chlorhexidine in these situations may be considered only to replace application of a harmful traditional substance, such as cow dung, to the cord stump. 29 In this study, place of delivery did not have effect on early initiation of breastfeeding within 1 hour of delivery, and giving only breast milk in the first 2 days of life after birth. The practices of prelacteal feeding and squeezing and throwing away the first milk was high among the home deliveries compared with health facility deliveries. Our results show highest practices of early initiation of breastfeeding for the babies compared with other similar studies conducted in Ethiopia, which stated lower rates of this practice. 18, 19, 21 This may be a result of deployment of HEWs and practices of CBNC in the region, but further study to verify reasons for the change should be conducted.
The current study is not free from limitations. Primarily, our study is a cross-sectional survey in the rural community, so that recall bias is very likely. Since we based our study on oral response without observation of the events or practices, the community might tend to provide socially desirable responses, and therefore further observational study to explore the real practices of ENBC in the community will be the priority. 
Conclusions
In this study, the practices of immediate newborn care practices was not satisfactory even in the health facilities, but was much lower in home deliveries. The practices of immediate neonatal care for thermal and cord care are significantly different between home and health facility deliveries; however, nutritional care practices was almost similar and high in both cases with exception of prelacteal feeding and "squeeze and throw away the first milk." The positive findings that need to be encouraged were use of clean cord cut, cord tie, delay bathing, early initiation of breastfeeding, and giving only breast milk to the babies. Therefore, community-based immediate newborn care with great emphasis to proper thermal care in both facilities, including education around "squeeze and throw away the first milk" and its value for the newborn babies and possible prevention of infection needs to be tailored. In addition, health professionals in the zone need to receive proper in-service or refresher training on immediate newborn care practices.
